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ABSTRACT 
UV curable adhesive is a newly emerging adhesive product, widely applied in 
lots of industrial fields, for its efficient, environmental friendly, and economical 
characteristics. But up to now, study has been done on it rarely in China, most UV 
curing adhesive is free-radical curing, having a curing shrinkage above 5%. 
UV-curable adhesive for the touch screen, big screen TV or smart phone screen 
requires a curing shrinkage below 3%. This paper is aiming at reducing the curing 
shrinkage by dual-curing mechanism, and preparing UV-curable adhesive whose 
curing shrinkage lower than 3%. 
    In this paper, epoxy polybutadiene which has unsaturated double bond as well 
as epoxy group was successfully prepared from hydroxyl terminated polybutadiene, 
hydrogen peroxide and acetic acid. The influence of acetic acid, hydrogen peroxide, 
cation exchange resin and reaction temperature on the epoxy value of prepolymer 
was studied. An ideal reaction condition was found: acetic acid 13%, hydrogen 
peroxide 50%, 732 cation exchange resin 40% (the above were the mass fraction), 
the reaction temperature was 50℃. But because of low polarity double bond, epoxy 
polybutadiene had low reaction activity, and performed poorly in UV-curing. 
    A further modification on epoxy polybutadiene was made by grafting active 
double bond. An epoxy polybutadiene acrylate which has active double bond and 
epoxy group was successfully prepared from epoxy polybutadiene and acrylic acid. 
The influence of reaction temperature and time, catalyst type and acrylic acid on the 
epoxy value was studied. An ideal reaction condition was found: acrylic acid 
5%~20%, triphenylphosphine 1%, inhibitor 5% (the above were the mass fraction), 
the reaction temperature was 78 .℃  
A UV-curing adhesive was formulated by epoxy polybutadiene acrylate. The 
influence of active diluent type, raito of prepolymer to active diluent, epoxy value 
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studied. Influence of additives, diluent and other prepolymer on the adhesive bond 
strength has been researched. It was found that, silane coupling agent 560 had 
obvious promotion on the adhesive bond strength. Adding 1%~3% tri-functional 
reactive diluent or 3%~5% polyurethane acrylate could improve the adhesive 
strength. When the prepolymer whose epoxy value was 3.43% had a mass fraction of 
60%, and the ratio of free radical reactive diluent to cationic reactive diluent was 
about 1:2.5, the adhesive curing shrinkage rate came to 2.59%. This research has not 
been reported before.  
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至几十秒不等。现阶段最快的紫外光光固化产品可于 0.05 秒至 0.1 秒内完全固
化，是众多固化技术中最迅速的固化方式之一。该技术已投入众多工业领域，











































德国 Bayer 公司于 20 世纪 60 年代率先研发了紫外光木器涂料[8]，成功将
光固化技术应用于工业生产，开启了光固化研究的新篇章。 
为促进光固化行业内的合作与交流，各大洲相继成立了对应的行业协会，































图 1.2 辐射固化市场份额比例图 
 
参与 EB/UV 固化产品生产的企业多达数十家，其中较为知名的企业包括




     单位：t 
产品 日本 欧洲 北美 
胶黏剂 1900 2900 4400 
涂料 18100 64000 63200 
油墨 10400 12400 24700 
光抗蚀剂 22700 3600   
其他 90 1100   
总和 53190 84000 92300 
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